Ultrastructural localization of acetylcholinesterase in cultured cells. III. DFP treated embryo muscle.
Brief treatment with 10(-4)M diisopropylfluorophosphate (DEP) irreversibly inactivates acetylcholinesterase (E.C.3.1.1.7; acetylcholine hydrolase) (AChE) activity in 10 day old chick embryonic muscle cultures. Electron microscopic cytochemistry was employed to follow the distribution of new AChE during recovery from DEP treatment. In normal 10 day cultures of embryo pectoralis muscles AChE is localized in the nuclear envelope, perinuclear sarcoplasm, sarcotubular system, subsurface vesicles and bound outside the cells. Immediately after DFP treatment AChE activity is absent in large myotubes. Within 15 min, activity is randomly present in small amounts in the sarcotubular system and nuclear envelope. There is a dramatic increase in activitv in the nuclear envelope during the 1st hr of recovery, and connections between the nuclear envelope and sarcotubular system are often seen. The next few hr of recovery show increased AChE activity. By 4 hr activity approaches that of controls. Six to 8 hr after treatment, AChE activity can be detected spectrophotometrically in the medium and can be seen bound outside the cells with the electron microscope. The spatial and temporal patterns of AChE activity demonstrate that the recovery of AChE and its mobilization and release from DFP-treated cells are not governed solely by the levels attained by the enzyme in the cultured embryo muscle.